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FOREWORD 


This  publication  vac  prepared  under  contract  for  the 
Joint  Publications  Research  Service  as  a  translation 
or  foreign-language  research  service  to  the  various 
federal  government  departments. 

The  contents  of  this  material  In  no  vny  represent  the 
policies,  vle/s  or  attitudes  of  the  U,  S#  Oovemaent 
or  of  tbs  parties  to  any  distribution  arrangement. 


EROcuHKwarr  of  jprs  reports 


All  JPRS  reports  My  be  ordered  from  the  Office  of  Technical 
Services.  Reports  published  prior  to  1  February  1963  caa  **>  provided, 
for  the  most  part,  only  In  photocopy  (xerox).  Tnoe».  published  after 
1  February  l$o3  vlll  be  provided  in  printed  form. 

Details  on  special  subscription  arrangements  for  JPRS  social 
science  reports  vlll  be  provided  upon  request. 

Ko  cumulative  subject  index  or  catalog  of  all  JPRS  reports 
has  baen  compiled. 

All  JPRS  reports  are  listed  in  the  Monthly  Catalog  °f  U._  3. 
Sorer ament  Publications ,  available  on  subscription  at  $4.50  P*r  y*61 
(6. 06  foreign),  including  an  index,  from  the  Superintendent 

of  Documents,  U.  S.  Government  Printing  Office,  Washington  25,  D.  C. 

All  JIRS  scientific  and  technical  reports  are  cataloged  and 
subject -indexed  in  Technical  Translations ,  published : semimonthly  by 
the  Office  of  Technical  Services,  and  also  available  on  subscription 
($12.00  per  year  domestic,  $16.00  foreign)  from  the  Superintendent 
of  Documents ,  Semiannual.  Indexes  to  Technical  Translations,  are 
available  at  additional  coet. 
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LOWERING  THE  DttUlOBIOIDOiaAL  RESISTANCE  OF  THE 
ORGANISM  AS  A  MANIFESTATION  07  THE  IRREVERSIBLE 
OOMWNENT  UP  RADIATION  SICKNESS 

-  USSR  - 

[Fallowing  1b  a  translation  of  an  article  by  I.  G. 

Akayev  and  M.  A,  Lagun  in  the  ftiBtfUivlanguage  psriodi- 

cal  Msdltalnekgra  Radio In crlva  (Hodical  Radiology),  Vol 

VII I,  Ito  2,  Ho boo v,  1963,  page#  47-50.} 

According  to  JypothesaB  of  I.  P.  Kovalyov  and  HI air  — 
Davidson  (G.  David  non;  V.  H.  Korogodin  and  0-  G.  Pollkarpovj 
Blair,  Storer,  H  arris,  JVirshnar,  longhanj  Sparling,  Strang, 
Woman),  all  affootior*  of  an  organism  canoed  by  iorl.fd.ng  radia¬ 
tion  can  bo  divided  into  two  typae  which  are  conditionally  caPod 
rovaralblo  and  irreversible.  By  this  is  wrvrt  not  only  truly 
Irreversible  dsr.ige  (for  example,  genetic),  twt  also  that  which 
in  very  slowly  roc to rad  in  comparison  with  reversible  damage. 

The  revorciblo  component  of  radiation  sickness  in  associa¬ 
ted  in  the  ?i  rat  inctanos  with  dwaage  to  tissue  uysteos  which 

i 

hevo  a  hlfb  lev'll  of  physiological  rsgenoratio"i(  hematogenic, 
epithelial,  and  othoro).  Using  the  degree  of  reduction  in  the 
orgonim’n  Imunity  to  rt>-irradiatlon  as  a  criterion  of  tbs 
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•count  of  remaining  radiation  d*nag«,  It  vu  established  thau  th« 
restoration  period  of  radloreelatance  of  an  organdie  depends 
directly  upon  the  spool**  peouliaritiea  and  first  end  foremost 
upon  tho  ret*  of  setaboliaa  prooeieee.  The  rostorstlon  period 
of  radiorssisteno*  (vhioh  is  Identified  vith  the  reparation 
period  of  all  reversible  injuries)  for  aloe  turned  out  to  be  12 
to  20  day*  (John,  K^lilmen,  Ibtheraul,  Vbodard,  Storerj  Steamer, 
Tyler) ,  and  for  nan,  ecoording  to  the  estimation  G.  David  son, 


this  period  stretches  up  to  200  days.  According  to  our  data. 


reparation  of  injurlse  in  sloe  takes  plaoe  in  the  ooure*  of  12  to 


15  days.  (Diagram  1  and  Tabla  1), 
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Diagram  1.  Dynamics  of  reparation  of  reversible  radia¬ 
tion  injuries  of  nice  afitr  irradiation,  dose 
400  rontgsna.  Criterion  —  displacosant  of 
average-lethal  dosses  upon  re-irradiation* 
(530  female  sloe,  2  to  3  months  of  age.} 

Legend i 

1.  Residual  radiation  damage 

2.  Period  of  reduced  radio re si stance 

3.  Period  of  increased  radioreeiatenoe 

4.  Days  after  irradiation 
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day*  Upon  double  Irradiation  oont  mi  nation  oo  crar  rad  30  daye 
after  the  flret  irradiation,  Ibe  animals  wore  subj  acted  to  g«ana 
rays  Oo^,  doaega  rate  35r/ait«te.  150  vhita  fmale  mice  rang- 
leg  in  age  froa  two  to  three  annthe  were  ueed  ir  experiments. 

The  basic  conditio  ne  of  irradiation  and  re  suite  of  the 
experiments  are  ehown  in  Diagram  2  and  in  Tahia  2* 


Diagx.'Cfi  2.  Influence  of  conditions  of  preliminary 
irradiation  on  the  life  span  of  mice  after  cort-mi- 
naticn  with  toxin  Vaa.  perfringene  (contamination 
subcutaneous,  dose  0.8  of  experiaont?l  unit,  50  daye 
after  irradiation). 

Probability  of  differences:  Group*  x  and  II,  in,  IV, 
V,  VI _ II  =  0.99;  eroups  II  and  III,  X\Mt<0«5;  gi-oupa 

V  and  VI  —  A  < O'.Si  groups  .II  +  III  +  IV  and 

V  +  VI  R  s  0.99. 

Legend;  1.  Relative  survival  (%)  4.‘  Time  after  toxin 

2.  Average  life  span,  minutes  injection,  nin- 

3.  Group  of  animals  utes. 


5 


vataut 

jfl?S:fc!3:?S 


TaKU  2 

Legandt 

1.  Group 

2*  Irradiation  dcas 
3*.  Interval  between  irradiations 
4«  fcjuation  of  the  cum 
5*  Average  life  apart,  ninutee 


Xn  all  the  group*  100$  Mortality  of  the  preliminarily  lav 
radiated  eniaale  vu  obaerved.  The  average  life  epan  of  the  con¬ 
trolled  aardaala  vu  589  ±  5  aiautea,  but  of  thooo  exposed  to 
single  Irradiation,  dona  750  r  —  3^4  2  38  jdmtea .  Oonaaquanfe- 
ly,  #v*n  in  the  period  of  tlae  after  the  restoration  of  tbe  crgpaieu'is 
radloraaiatanoa,  tha  iminobiologioal  a  tat*  remains  disrupted. 

IneinMoh  u  after  Irradiation  there  elapsed  more  than  three  times 
the  time  neoeaeary  for  reparation  of  revaralt&e  radiation  InJujlaa, 

It  1*  possible  to  suppose  that  reduoed  imux&ty  of  tfaeae  enuaale 
to  a  bacterial  toxin  la  11  dead  with  the  irreversible  component  of 
radiation  sickness.  Jb  sutatantiate  this  situation  it  vaa  also 
necessary  to  ahov  that  tha  degree  of  lesion  of  1  an  no  bio  logical 
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resistance  depends  neither  upon  fraotio nation  of  the  dose  nor 
upon  an  lnoreaae  in  time  intervals  between  irradiation*.  ^ The 
following  experiments  vara  conducted  to  examine  these  problems. 

In  the  aaoond  aariai  of  experiments  the  animals  vara  sub¬ 
jected  to  double  irradiation  of  the  a  ana  total  doaage  —  750  r 
(400  +  350  r)  —  the  time  interval  between  exposures  two  uni  five 
days.  In  this  abort  period  of  time  about  60  and  7536  of  the  re- 
varalble  radiation  injuries  la  repaired  (cf»  Diagram  1).  The 
average  life  span  of  these  sice  after  contamination  by  the  toxin 
(339  +  13  and  342  +  13  aitaitea)  essentially  did  not.  differ  from 
the  group  exposed  to  single  irradiation.  Consequently,  the  de¬ 
gree  of  lesion  of  lnauaobiologioal  resistance  of  the  ^rganiaa 
essentially  dose  not  depend  upon  the  00 Editions  ofirradiatlozu 

In  the  third  series  of  experiments  the  influence  of  dosage 
and  increased  time  interval  between  irradiation*  up  to  a  period 
of  time  neoeeaaxy  for  full  reparation  of  reversible  radiation 
alteration*  brought  about  by  the  first  irradiation  was  amaai ssd. 
The  animal  e  of  this  series  were  exposed  to  double  irradiation, 
total  dosage  900  r  (400  +  500  r) .  The  second  lrran:.ation  was 
conducted  five  and  15  days  after  the  first. 

The  average  life  span  of  the  nice  in  these  groups  was 
identical  (273  +  4  and  £  14  minutes),  which  supports  the 
abovecited  observation  that  the  conditions  of  irradiation  (eii^le 
or  double)  asd  tine  intervals  between  irradiations  do  not  in- 
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resistanoe  depends  neither  upon  fractionation  of  the  dost  nor 
upon  an  Increase  in  tin*  intervals  between  irradiation*.  ^The 
following  experiments  v«ro  conducted  to  6XMd.no  then*  pro  hi  mas. 

In  the  stoond  aeries  of  experiments  the  animals  were  sub¬ 
jected  to  double  Irradiation  of  the  same  total  dosage  —  750  r 
(400  +  350  r)  — >  tho  time  interval  batvaan  axpoauraa  two  and  five 
days.  In  this  abort  period  of  tine  about  60  and  75%  of  the  re¬ 
versible  radiation  injuries  la  repaired  (of*  Diagram  1).  The 
average  ?ife  span  of  these  aloe  after  contamination  by  the  toxin 
(339  ±  13  and  342  +  13  aimtea)  essentially  did  not. differ  from 
the  group  exposed  to  single  irradiation*  Ooneaquantly,  the  de¬ 
gree  of  lesion  of  inaonobiologioal  resistance  of  the  organ! cm 
essentially  does  not  depend  upon  the  conditions  ofirrediation* 

In  the  third  series  of  experiments  the  influence  of  dosage 
and  increased  time  interval  between  irradiations  up  to  a  period 
of  time  necessary  for  full  reparation  of  reversible  radiatf  on 
alterations  brought  about  by  the  first  irradiation  was  examined* 
The  animals  of  this  aeries  ware  exposed  to  double  irradiation* 
total  dosage  900  r  (400  +  500  r).  The  second  irradiation  was 
conducted  five  and  15  days  after  the  first* 

The  average  life  span  of  the  mice  in  these  groups  was 
identical  (273  +  4  and  366  ±  14  minutes),  which  supports  the 
above cited  observation  that  the  conditio  ns  of  irradiation  (single 
or  double)  asd  tine  intervals  between  Irradiations  !o  not  in> 
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fluenca  the  degree  of  leeion  of  the  organism’*  imunoblologioal 
state.  However,  the  average  life  span  of  the  erdmle  in  the 
third  aeries  exposed  to  900  r  (279  +  4*9  minutes)  vae  oonslder- 
ably  loss  than  that  of  the  animals  in  the  second  aeries  exposed 
to  750  r  (355  +  14  minutes).  This  •.  tatisticslly  significant 
difforenoe  (H  -  u.99)  in  the  life  span  after  contamination  by  a 
toxin  is  apparently  linked  with  a  difference  in  the  do  sea  of 
preliminary  irradiation.  With  an  increase  of  the  irradiation 
doae  the  degree  of  lesion  of 'iranuno biological  resistance  of  the 
organism  grew,  which  also  led  to  a  greater  doareoae  in  the  life 
span. 

our  experimental  material  made  it  possible  to  establish 
that  in  an  irradiated  organism  and  for  a  periou  of  time  after 

I 

restoration  of  radioresistance  and  reparation  of  reversible  radia¬ 
tion  injuries,  lesions  raaain  in  the  meohanism  of  iacnuno  biological 
roalstance  for  on  exceedingly  protracted  and  still  unaetabiishod 
period  of  tine.  This  mechanism  determines  the  ability  of  the 
organism  to  counteract  the  influence  of  baoteriol  toxins.  Mani¬ 
festation  of  these  lesions,  which  was  displayed  in  the  reduction 
of  the  tvorago  life  span  after  contamination  by  the  toxin,  Vae. 
porfringons,  increased  when  the  irradiation  dose  was  increased. 
However,  the  conditions  of  the  influence  of  radiation  (si*x?le 
or  double)  and  increasing  the  time  intervals  between  irradiations 
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did  not  influenoe  toe  degree  of  reduction  of  the  organLm'a 
imuidty.  This  allove  ue  to  as eo date  lesions  in  the  aephaniou 
of  lawno  bio  logical  resistance  with  the  irreversible  component 
of  radiation  eioknees. 

It  vae  ahovn  earlier  (1.  V.  Popov  with  co-authore)  that 
for  a  protracted  tlae  afSr  Irradiation  of  the  anlaala  sinul- 
taneouely  with  toe  lowering  of  lnauoohlologloal  reactivity, 
lncreaeed  tuoopoiesie  hidden  tgr  a  normal  or  anaoio  pattern  of 
peripheral  blood  was  noted  aa  well  ae  an  Increase  in  thyroid 
activity  of  the  thyroid  gland,  which  was  not  acoonpanied  by 
growth  of  the  organ.  Continued  Introduction  of  thyroid  led  to 
nomallmatLon  of  the  state  of  imunobiologioal  resistance  and 
hemopoiesis  and  brought  the  histological  structure  of  the  thyroid 
gland  and  thyioglobulin  formation  closer  to  that  of  healthy 
art! wale.  Probably,  manifestations  of  the  irreversible  ooaponent 
of  radiation  sickness  are  spedfioally  linked  with  the  state  of 
the  endocrine  cysteeu  Hormone  therapy  decreases  these  mardfes  - 
rations  and  possibly  accelerates  partial  or  complete  restoration 
oi'  these  radiation  injuries,  which  are  repaired  with  the  greatest 
of  difficulty. 
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